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ABSTRACT 
 
Once Reflected: Learning from Musicians 
by Greg Sullo 
 
 
What does it mean to listen? The omnipresent hum of the grid and the ubiquity of cheap 
headphones connected to devices that store a lifetime’s worth of music has changed the way 
sound shapes our world. It is no coincidence that these shifts in our auditory culture have 
come at the same time as late capitalism’s hold on our collective consciousness has become 
stronger than ever. Can an attempt to listen anew help us understand anything about the way 
our world is shaped for us and the power we have to reshape it? 
 
Musicians was a sound installation, that may also be considered an instrument, comprised of 
21 speakers embedded in five wooden sculptures. Each speaker played a single unique, 
unchanging sine wave, with all 21 sine waves occurring within the span of a single octave. 
The sculptures coaxed listeners to move about the room, where they noticed changes in their 
sonic environment that occurred not as a result of changes over time, but as a result of 
changes in their location in the space.  
 
This paper explores the various paths, critical, artistic and material, that led to this work. Just 
as important, it considers what it might mean to listen and what lessons may be learned from 
work that restructures the way we perceive the world. The hope is that by providing a static, 
unchanging environment, Musicians demonstrates how perspective can drastically alter 
perception. Applied metaphorically to our social and political lives, this is a useful way to 
challenge hegemonic structures that seek to define the way we understand and talk about the 
world. It may also allow us to understand how in a complex system, different perspectives 
can be simultaneously unique and equally well suited to understanding. 
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❧ 1 ❧ 
What’s a Once Part I: Jim  
 
I always appreciated what Jim had to say. I don’t think I was alone in that. Sometimes, the 
critiques would feel like exercises in patience, waiting for everyone to take a turn on their 
soapbox until you’d see Jim slowly raise his right hand up to his ear, gently supporting his 
elbow with his left hand.  
 
More often than not, he would reveal something about principles of color and composition 
that cut to the way I saw the piece. Something that was happening that I didn’t even realize. It 
was a fantastic way to learn about art.  
 
At some point, I realized that Jim often talked about being able to see an entire piece “at 
once.” Since most of the art on display fit under traditional categories of painting, 
photography, printmaking or ceramics, this was easy to accept at face value. There was not a 
lot of work that fit under the umbrella of “time-based” mediums. But something about it felt off 
to me. Sure, I understood feeling like I could see the entirety of a painting at once.  
 
But, how long is “once”?   
 
If I projected an image up on the wall for a second. A half second. A tenth of a second. You’d 
see it. Would you see it all? Would you see it all “at once”?  
 
For most, this is a matter of semantics, a splitting of hairs. Perhaps, it’s just another example 
of my desire to be the cleverest person in the room. That’s probably one reason I never 
 2 
brought it up. I certainly wasn’t going to derail a critique with this observation. After all, I had 
too much to learn from Jim. 
 
But it did get me thinking. As someone who works with sound, there is no “once.” Sound is 
constantly propelled forward. Nobody questions that sound is a time-based medium. But what 
if it wasn’t? Could you make a painting with sound? Could you hold it and keep it still? Could 
you sculpt it? What would it mean to be able to hear sound “at once”? It seemed like 
something worth trying. 
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❧ 2 ❧ 
Musicians: an Installation  
 
Musicians is an installation consisting of 21 speakers mounted in five sculptures constructed 
out of pine boards, 6” wide and 1” thick. Each speaker plays a single, unchanging sine wave, 
so that the entire installation consists of 21 unique sine waves within a one octave range 
playing simultaneously and continuously. 
 
Sound, which in almost any artistic or musical context is considered a time-based medium, is 
slowed down to practical stillness. This stillness allows for a much more easily discernible 
articulation of space. Your relationship to and understanding of sound in the space changes 
as you move through it. You hear sine waves beat against one another, cresting or falling into 
nodes and antinodes as sine waves appear, disappear and reappear, demonstrating the 
physical presence and interaction of sound in space.  
 
The piece is interactive, but it is not responsive. It will not modify its behavior or act differently 
because you’ve arrived, but every movement through the space will change your perceptual 
experience. You cannot change the sine waves, but you cannot avoid altering your 
perception of them either.  
 
Since each sine wave emanates from its own unique source, you can approach individual 
sound sources to locate where a given note emerges from. Through movement in space, you 
can “zoom in” on a particular sine wave. Almost pressing your ear against a speaker, you can 
isolate a specific sine wave, practically free from all outside sonic interference. As you move 
away from the source, you will continue to identify it, but also hear the way it changes as it 
co-mingles with the other sine waves in the space.  
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Once a sound leaves its source, it ceases to become a singular and specific object or event 
and becomes a part of a greater sonic environment. It physically alters the other sounds 
around it and in turn, it is changed by them as well. These elements are always at play in the 
world around us, but sound is so complex that it is difficult, if not impossible to perceive the 
way sounds move through space and interact with one another. By stripping sound to a 
simple and almost static form, the changes that occur to sound in space can be brought to 
the forefront of our perceptual experiences.  
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❧ 3 ❧ 
To Hear is Not to Listen  
 
It is always my instinct to say that my work is about sound and space. And after a pause, to 
remember to include that it is also about sound and time. And of course, to think about either 
space or time is to think about the other as well. But more than space or time, or even sound, 
this work is about listening. And not just listening, but the structures that shape the ways in 
which we listen and the ways in which we think about listening. Like sound itself, these 
structures are invisible. Unlike sound, they’re silent.  
 
Listening is, and has always been, a highly contextual experience. Rarely, if ever, does a 
sound provide in and of itself enough information for a listener to recognize it. We always 
hear, and listen, to sounds within contexts; auditory, multisensory and social. Conversely, a 
sound’s context can offer suggestions that lead us to hear things beyond the sound itself. 
French sound theorist François Bonnet demonstrates this through a simple example: 
Thus it is with the rumour of the sea in the hollow of the seashell cupped against an 
ear which perceives waves rushing landward on a distant shore. The seashell, of 
course, contains no ocean. Yet it is the sea that we hear, that we hallucinate, or 
rather the reminiscence of the sea, as conserved by this relic of the seabed, captured 
and detained like a past impression.1  
 
This idea, easy enough to grasp and evident in this simple, material example takes on much 
more complexity with the introduction of recorded music. Over a century after the earliest 
recording technology was introduced, our entire experience of sound on the Internet is 
comprised of sounds that have been pulled out of their original contexts and reproduced. 
Bonnet captures the importance of the acousmatic turn: 
Strictly speaking, the sound of a bell is a sound produced by a bell in the moment of 
hearing it. The sound of a bell diffused by a phonograph is before anything else the 
sound of a phonograph copying the energetic characteristics of the sound of a 
recorded bell. The striking character of the illusion produced by the apparatus in no 
                                                            
1 François J. Bonnet, The Order of Sounds: A Sonorous Archipelago, trans. Robin Mackay (Falmouth, UK: 
Urbanomic, 2016), 25. 
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way changes the fact of this separation.2  
 
And for Bonnet, as for us, that separation is important. It is not necessarily good or bad, but it 
is a key component of what it means to listen. If the shell’s suggestion of the sea can conjure 
the sound of the ocean when we hear the resonance of air within the shell, what might other 
listening frameworks do? 
 
The subtext here is that listening is an active process where listeners are not merely 
participants in, but authors of their own sonic experience. If this has been true since the first 
person who lifted a shell to their ear and heard the ocean, it is an idea that has since been 
cemented in theory. French philosopher Roland Barthes, who famously signaled the death of 
the author, understood the listener to have a role akin to the reader, “Just as the reading of 
the modern text...consists not in receiving, in knowing or in feeling that text, but in writing it 
anew, in traversing its writing with a fresh inscription, so too reading this Beethoven is to 
operate his music, to draw it into an unknown praxis.”3 For Barthes, the work, whether text or 
musical composition, is completed by the reader or listener in their experience of the work. 
French musicologist Peter Szendy picks up Barthes’ thread and draws it into the digital age, 
asking, “What might the responsibility of a listener be today, in the era of digital recording and 
sampling, who, far from receiving a musical work as ‘something to be heard,’ would assume 
responsibility for its making?”4 Music’s digitization goes hand in hand with the continued 
“instrumentation” of listening. Once a recording exists, how do we, as listeners choose to 
listen to it? CD? Radio? MP3? While the average listener may not give much thought to these 
choices, they are still choices that must be made, and in the act of these choices, the listener 
becomes an arranger, and thus a creator of their musical experience.  
 
                                                            
2 Bonnet, 39. 
3 Roland Barthes, Image Music Text, trans. Stephen Heath (New York: Hill and Wang, 1978), 153. 
4 Peter Szendy, Listen: A History of Our Ears, trans. Charlotte Mandell (New York: Fordham University Press, 2008), 
99. 
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The recording, whether in the form of a vinyl record, CD or MP3, has taken the place of the 
score. While it exists as a possible manifestation, it does not become a piece of music until it 
is played. For Szendy, “Digitalizing sound is thus a form of equipment, an unusual 
instrumentation of (the organ of) listening.”5 If the digitalizing of sound is a form of equipment, 
the digital listener is a musician, whose choices play a direct and essential role in defining 
what a given piece of digital music is and what it sounds like. These ideas have shaped our 
listening for so long, that we now take them for granted. And as a result, any listening 
environment that offers an alternative has the potential to destabilize our expectations and 
offer new ways of understanding the world around us.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                            
5 Szendy, 135. 
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❧ 4 ❧ 
Musicians: an Instrument 
 
What does it mean to be a musician? What is an instrument? When the pianist sits at her 
piano and plays a song, she’s making choices about what she plays and how she hears it. 
What about you, when you turn on the radio in your car? You’re making choices about what 
you play and how you hear it. You have become a player of music; a musician. 
 
Based on typical Western conceptions of music, we often understand a musician to be a 
producer of sound. To title a piece with multiple sounding objects Musicians, is perhaps to 
imply that those objects, the apparent sources of the sounds in the installation, are the 
musicians. But this is not the case. Considering Cage’s definition of music, that it is organized 
sound, the people who experience the installation are the musicians.  
 
As they walk through the space, they organize the sound. Their compositions are long. Their 
compositions are short. They barely change. They bounce around the room. They jump up 
and down. They lie down and slowly roll over. There is no score. There is only improvisation. 
 
And so, if all that is the case, and I genuinely believe it is, then perhaps the work is not an 
installation at all, but an instrument, and as such, an explanation of the work would best be 
presented as a set of instructions for building an instrument: 
 
Steps: 
1) Collect no fewer than eight speakers. Ideally, they will be the same kinds of 
speakers, exhibiting similar auditory response and visual aesthetic.  
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2) Wire each speaker to an amplifier. As most amplifiers have two channels, two 
speakers may connect to the same amplifier, one to each channel.  
3) Keeping your channels straight, connect each amplifier channel to one of the outputs 
on your audio interface, connected to your computer. 
4) Send audio signal through each speaker. The audio signal you send should be an 
unchanging sine wave. Each speaker should play a sine wave of a unique hertz 
value. If you send similarly valued sine waves through speakers in close proximity, a 
beat frequency should appear in certain locations in the room.  
5) Once each sound emitter is playing a sine wave, your instrument is complete. 
6) Find some musicians to play it. 
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❧ 5 ❧ 
The Dream House: an Encounter  
 
“Does it close soon?” 
 
“Does what, the Dream House?” I responded. “No, it’s open until midnight, why? It’s only 
eight. We’re just a few blocks away.” 
 
“It’s just that you’re practically running and I didn’t know if we were in a rush for some 
reason.” 
 
I’m a fast walker in general, but until Dylan mentioned this to me, I hadn’t realized just how 
quickly I was leading us through the streets of Chinatown towards the Church Street home of 
LaMonte Young’s sound installation the Dream House. In truth, I probably wasn’t running as 
much as I was skipping. I realized I was feeling what might accurately be described as 
“giddy.” While we had packed in a full day since arriving in New York on a bus from Boston 
that morning, (a trip to my favorite bookstore, the spectacular Hilma af Klint show at the 
Guggenheim, and most recently, dumplings) the Dream House was the reason we were here.  
 
I had been making installations with sine waves for about a year at that point. And if you 
make work with sine waves, people will reference LaMonte Young. And if you make 
installations with sine waves, people will mention LaMonte Young’s Dream House. So, I had 
been ecstatic a few months earlier when I learned that the Dream House was about to 
reopen. I knew from my own work that it needed to be experienced to be understood, and so 
despite the books I read and the tales I had been told, I didn’t really know all that much about 
how my work followed in its footsteps or what that might mean.  
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Shortly after slowing our pace to a brisk walk fitting for the December evening, we 
approached the nondescript door on Church Street, marked with a handwritten sign. Or 
maybe it had been printed on computer paper and cut down to size. Something nondescript. 
No pomp. No circumstance. We rang the bell and I’m sure I bounced on the balls of my feet 
before the buzzer sounded and we heard the click of the door unlocking to let us in. Two 
stories up a steep flight of stairs and we were on what might have been a typical landing of a 
New York City apartment building, if it wasn’t for a small shelf with CDs for sale and the 
woman at a fold-up card table with a cash box on top. She instructed us to take off our shoes, 
politely asked for the $10 entry fee and told us to open the door and enjoy.  
 
_____________________ 
Back on the street, I was, of course, eager to sort through everything we had just heard. I put 
the question to Dylan, “what did you think?” 
 
But she quickly deflected in a way that I knew meant she didn’t think much of it, “well... you 
certainly know much more about this than I do. What did you think?” 
 
I didn’t know exactly where to start. I began unpacking my reflection with customary 
deference, as if Dylan may have been wearing a wire courtesy of my thesis committee and a 
panel of serious sound artists. “It was fascinating. Interesting. Exactly what I wanted, but in a 
way I could never have known without experiencing it. I’m just glad we had the chance to 
spend some real time in there, getting to explore it in different ways; lying down, stretching, 
carefully tracing my steps like Bruce Nauman.”  
 
This was all true, but what I really felt was relief.  
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A few weeks earlier I had read some quotes from sound artist Michael Brewster about the 
Dream House and I was feeling a little worried. While people had mentioned Young’s work to 
me before, it never got far enough past “sine waves” to help me get much of a sense of how 
my own work may be similar or different. But Brewster’s analysis of Young’s work articulated 
everything I hoped to accomplish in my own. It was at that moment I truly felt that I had been 
beaten to the punch. And while it’s easy to talk in the abstract about how no work of art is 
truly original, it’s another thing to have to reckon with the knowledge that the work you’re in 
the process of making had already been done years prior.  
 
But my experience at the Dream House was different from my experience of my own work. 
 
For one, the Dream House was painful. And it was hard to listen to for a long time. Sure, I 
love that kind of thing and I’ve lost enough hearing from playing in loud rock bands that my 
tolerance for painful sound is probably higher than normal, but I was surprised, at first, to find 
people were in there napping. People told me the Dream House is loud. And while it’s 
certainly not quiet, I was more struck by the piercing quality of its high hertz value sine 
waves. There were frequencies far higher than any I had yet dared to use in my own work.  
 
Minus the sound, the space was set up to be restful and inviting; soft colored lights from 
artwork on the wall gave the space a dull glow, incense burned and pillows were strewn 
about the carpeted floor of the main room. All non-auditory sensory experience suggested a 
place of rest, which is incredibly important in a space saturated with what could be described 
as anxiety-producing sound, especially for listeners not accustomed to this type of aural 
experience. In that way, the non-auditory sensory context served as a clue that the sound, if 
approached in the right manner, may also be restful. One just needs to achieve the correct 
state for listening. 
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I’m not interested in creating a place of rest and relaxation, or inducing a trance-like state 
through my work. I’m not opposed to it, but my work is not structured in such a way to 
suggest or invoke that. Young’s work is, upon first hearing it, painful and difficult, but the non-
auditory environment within the installation suggests comfort and invites people to listen to it 
accordingly. Similarly, the structure of my installation, both its auditory and non-auditory 
components, also suggests a specific form of interaction, but it is different from that of the 
Dream House. And that, was a relief.  
 
I did my best to express some version of this to Dylan. It probably came out rather 
unintelligible, since when I asked if she knew what I meant, she responded, “not entirely, but 
I’m glad you’re relieved.” 
 
As we headed to the subway, I suggested we swing by Fulton Grand for a whiskey on the 
way back to our friends’ apartment where we were staying. 
 
“No,” she said, “let’s go home. I have a headache.” 
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❧ 6 ❧ 
Three Stories on Historical Precedence: the Heard, the Seen, the Explored 
_____________________ 
The Heard 
 
I’ve been told by people smarter than me that my installations resemble the work of Michael 
Brewster, who also used standing waves as his primary medium. I read an essay6 he wrote 
about a piece he did called Touch and Go for the Art Gallery at the California State University 
at Los Angeles. I don’t know when he made the installation, but it wasn’t after 1989, because 
that’s when the essay was first published. The listeners made their way through a narrow 
hallway, and into the back room of a two-room gallery, proceeded into the front room, and out 
the front door. At the entrance to the hallway and each of the two rooms, there was a button. 
When pressed, it would trigger sine waves to play in that space for several minutes. These 
sine waves would cycle on and off every few seconds.  
 
Only being able to read about Brewster’s piece some thirty years later, I felt like I missed out 
on something. According to Brewster, so did most everyone else. Brewster was interested in 
sound as a phenomenological presence and he used sine waves to call attention to that 
presence. In a lot of ways, I could not imagine a more fitting forebear. But there are some 
important differences between my work and his, at least between Touch and Go and 
Musicians. Brewster called attention to his sound through a lack of sound, as the sine waves 
cycled on and off rather quickly. I am not interested in making that difference. Brewster also 
empowered listeners to participate directly and obviously in their experience, as pressing the 
                                                            
6 Michael Brewster, “Gone to Touch,” in Words and Spaces: An Anthology of Twentieth Century Musical 
Experiments in Language and Sonic Environments, ed. Stuart Saunders Smith and Thomas DeLio (New York: 
University Press of America, 1989), 159-182.   
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button activated the sound installation. My work will give them, arguably, more control over 
their experience, but it won’t be so obvious. 
 
I consider the work of LaMonte Young and Michael Brewster to be the most important 
precedents for my work in terms of what might be considered “sound art.” They both used 
sine waves. Like Young’s Dream House, my installations are saturated in sine waves, a 
constant presence. Like Brewster’s installations, my work is meant to call attention to the 
phenomenological presence of sound in a space and it is meant to coax a sense of 
exploration and curiosity. I did not begin making my work with either of these artists in mind, 
but learning about their work through reading, conversations and direct experience has been 
essential to parsing out the various details of my own installations. 
_____________________ 
The Seen 
 
I used to pass by the Donald Judd Foundation in New York on my way to and from movies at 
the Angelika Film Center. Compared to the bustling shops of SoHo, stuffed to the brim with 
goods and shoppers, it was most often confusingly empty of both objects and people. Inside, 
the building was clean, immaculate and well-lit.  I didn’t know anything about Judd at the 
time. I didn’t know the boxes on the floor, the boxes on the wall, the prints of boxes were art 
and that this was one of their two homes. I didn’t know that this was a space I could enter. 
And if I had a desire to do so, it wasn’t stronger than my desire to let New York City hold 
some more mysteries. 
 
Years later, in art school, I’d hear Judd’s name came up. Always with the same words; 
minimalist, modern, masculine. It was afforded customary respect and mostly given time as a 
useful shorthand for what the art world thankfully moved beyond. When I’d occasionally see 
his work come up, I’d think, “I get this.” That was enough. 
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But as I began frequenting more and more art museums in my quest to be a diligent student 
and feel less lost in discussions of visual culture, I would invariably stumble upon his work. It 
was often a refreshing oasis; both a palette cleanser between visually stuffed exhibitions and 
a confidence boost to a new art student; “hey, I know whose work this is!” Over time, my 
initial reaction of, “I get this” began to unfold into something more.  
 
And then I moved to Santa Cruz and needed to buy furniture. At some point in the year prior, 
I had come across a photo of a bed frame that Judd had built for his loft, a few floors up from 
that gallery I had once passed so often in Soho. I had some time on my hands the summer 
before school started and, encouraged by some recent speaker-building projects, I thought 
I’d try making my own version of Judd’s bed frame. In this act of mimicry, trying to stick as 
close as possible to the form I could see in a grainy photo, with limited skills and the materials 
I could afford, I was surprisingly effective. And I came to appreciate something new about 
Judd’s form. This project gave me the confidence to keep building and a comfort in sticking 
with simple forms.  
 
I know minimalism is now an aesthetic more than anything, an expensive couch or the feel of 
a slick PR campaign for gadgets that will report your personal information to the government 
for you. And that for many, it’s a reference to the last gasps of a dream that Clement 
Greenberg once had that we have now, mercifully, awoken from. For me, the work of Judd 
and other artists that were branded with the term, “minimalism,” has served as a point of 
entry into the field of making visual objects. Its simplicity, before I knew its history, was 
attractive, and its forms felt replicable, even if they weren’t. Since I began making objects in 
this style, it has become a visual language I’m starting to understand. And with the sculptures 
in Musicians, I feel as though I’m finally making objects that do more than mimic, but build 
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upon that formal foundation, working in service of the installation and building upon a rich and 
complicated tradition.  
_____________________ 
The Explored 
 
Once, in a sudden fit of studently hubris, I told my advisor, David Dunn, that I wanted to try to 
make work that was the auditory equivalent of the work of James Turrell.  
_____________________ 
When I arrived at the Whitney in July 2017, I had never heard of Hélio Oiticica before. 
Wandering into the exhibit, free of expectations, I walked first into a room full of 2D works. His 
drawings from the late fifties share a lot of formal qualities with the minimalist work I am often 
attracted to, but drawn on cardboard, angles slightly askew, they felt somewhat less 
burdened by the complex histories of late modernism, high art and capital. In some ways, it 
was the perfect introduction; enough to pique my interest without raising too many 
expectations. 
 
But even had my expectations been higher, they would have been met when I crossed into 
the large adjacent gallery, which held two sprawling installations. Museum goers of all ages 
excitedly took off their shoes and stuffed them into cubbies before hopping into the work. The 
installations held immediate visual appeal; the forms and materials, like his 2D work, were 
simple and geometric. But it was also clear, even from afar, that the payoff was not in the 
visual. These installations touched the senses; the smell of the plants, the sound of a live 
parrot, the feel of a box full of old paperbacks meant to be climbed into and stepped on, paths 
of sand and pools of water.  
 
Work that engages the senses beyond the visual is powerful and interesting, but what really 
made Oiticica’s work special was its invitation to explore: interactive without being 
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responsive; playful without being a game; and fiercely political without being reductive. I find 
this work powerful because of its sense of wonder; a sense of wonder that does not end 
when you step out of the installation, dry your feet and put your shoes back on. Much artwork 
is presented with a specific point of view in mind; a point of view that is at once physical and 
historical. It is asserted by the way work is displayed and the power of the institution 
displaying it. Meant to be explored, Oiticica’s installations challenge the notion of a particular 
point of view, or any particular experience of the work. And while I would argue that all work, 
even the most thoroughly canonized Renaissance or French Academy painting, offers an 
opportunity for exploration and multiple points of view, the shadow of art history and its 
partnering institutions often looms too large for people to take that chance. Oiticica’s work, on 
the other hand, one must explore. It offers no alternative.  
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❧ 7 ❧ 
Some Time in the Woods: Lessons from Field Recording  
 
I consider myself, with all due caveats applied, an artist. This is not so much a reflection on 
my skills as much as it is a matter of my interests.  
 
While pursuing an art practice that would eventually result in Musicians, I simultaneously 
conducted large-scale field recording research with my advisor David Dunn and a cohort of 
like-minded and curious graduate students. While the initial aims of the work, at least insofar 
as my own understanding of them, were geared towards developing better field recording 
techniques for scientific research, the work revealed surprising and deeply important critical 
information about the act of listening and the nature of sound. In turn, these insights have 
informed my artistic practice in unexpected ways.  
 
No creature is able to hear from more than one location at any given moment. Playing back 
multiple time-synced field recordings in a speaker array that corresponds to original 
microphone locations reveals, in an incredibly visceral way, how a single sound will reach 
multiple locations at slightly varying times, unfolding almost like an echo, but across space as 
well as time. And so, while we, as individual listeners, may never hear from more than one 
location at a time, these recordings reveal how the ecosystem as a whole hears from all 
points simultaneously.  
 
There has been a debate amongst people critically engaged with sound as to whether sound 
should be considered as an object or an event. My artistic practice and field recording 
research has suggested to me that sound may be best understood as a complex system or 
network. Just as the playback of the time-synched field recordings reveal the complexity of 
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sound environments that exist beyond our grasp, the sine waves in installations like 
Musicians allow listeners to move through a space of unchanging or slowly changing sounds, 
revealing how no single point of audition is the same. One project reveals aspects of that 
complex web of sound through an articulation of sonic events in time, while the other does so 
through an articulation of sonic events through space.   
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❧ 8 ❧ 
A Short Story About Sushi  
 
While there are a few tables scattered about the small restaurant, the only place to be served 
is at the bar he built by hand. While it’s tempting to start ordering when you sit down, you’d 
miss out on the chance for a personalized menu, which he insists on setting from the start. 
That’s a mistake I learned not to repeat after my first visit.  
 
If you opt to let him build up courses for you, he’ll start by asking what you like and what you 
don’t like. Now, despite my sheltered culinary history, I’m an adventurous eater, so I wanted 
to try the wildest stuff he’s got. And in my self-indulgent imagination, my spirit for adventure 
would also be a chance to let him do something interesting, beyond serving up another plate 
of tuna and salmon. He tells me about a complex eel plate he can make, marinated with roe.  
 
I respond, precociously I’m sure, “fantastic, I’ve never had eel - that sounds great!” 
 
He pauses.  
 
Uh oh, I think. 
 
“I can’t make that for you.”  
 
I’m sure he can see the disappointment on my face.  
 
“It’s too complicated. You must start with just eel. You don’t even know if you like eel. I’ll 
make you eel, simple. If you like it, next time, when you come back, I’ll build on that.” 
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The eel was delicious. 
 
I haven’t been back. 
 
But it helps explain why I use sine waves.  
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❧ 9 ❧ 
The Project 
 
As described in Chapter 2, Musicians is an installation (or perhaps, an instrument) comprised 
of five sculptures, which contain amongst them 21 speakers, each playing a single and 
unique sine wave. It was on display from Friday, April 26th until Sunday, May 12th, 2019 at 
the Faculty Gallery in Porter College at the University of California, Santa Cruz.  
 
The following charts, illustrations and photos give a visual demonstration7 of how the 
installation functioned: 
 
Figure 1: Floorplan for Musicians 
 
 
                                                            
7 As the piece itself was a medium for sound, meant in part to demonstrate the complexity of sound in space in a 
way that cannot be articulated through traditional mono and stereo sound setups, it is not possible to replicate the 
piece’s sonic qualities through easily transferable means. 
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The map in Figure 1 demonstrates the layout of the Porter Faculty Gallery as viewed from 
above. The thick yellow lines represent the approximate locations of each sculpture along 
their XY coordinates within the space. The sculptures are each labeled with the approximate 
locations of the speakers embedded in them.  
 
Each sculpture is labeled with a corresponding letter, while each speaker is given a number 
value within its sculpture so that the speakers can be located individually according to a letter 
and number combination (i.e. D2, E4 etc.). Table 1, below, details the specific hertz value 
assigned to each speaker, along with the fraction relationship that determined each specific 
value based on a fundamental frequency of 200 hertz: 
 
Table 1: Sine Waves Used for Musicians 
Speaker Fraction HZ 
F1 21/16 262.5 
F2 175/132 265.1515 
F3 245/128 382.8125 
F4 560/288 388.8889 
F5 448/432 207.4074 
F6 539/512 210.5469 
E1 7/4 350 
E2 9/8 225 
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E3 112/72 311.1111 
E4 441/256 344.5312 
E5 3136/1782 351.9641 
C1 77/64 240.625 
C2 196/192 204.1667 
C3 64/54 237.0370 
D1 4/3 266.6667 
D2 784/576 272.2222 
D3 25/16 312.5 
D4 49/32 306.25 
S1 16/9 355.5556 
S2 147/128 229.6875 
S3 28/24 233.3333 
 
The hertz values used in the installation were determined by charting out harmonic 
relationships of just intonation, which took the form of a two-dimensional matrix based on the 
third and seventh partials. That matrix was then extended to the fifth and eleventh partials, in 
what theoretically is a multi-dimensional lattice structure. Having determined a wide range of 
potential frequency values based on these harmonic relationships, I looked for pitch clusters, 
or groups of frequencies within close range to one another. These pitch clusters are color-
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coded in the chart above. The frequencies highlighted by the darker shade of red represent 
values approximately one octave above the fundamental frequency of 200 hz and the pitch 
class represented by the lighter shade of red. The frequencies in a single pitch cluster when 
played in the same room would most often register as a single note beating, the intensity and 
rhythm of that beating varying depending on the position of the auditor and the speakers in 
the room. I then looked for five pitch clusters that would relate to one another harmonically. 
The range of pitches within each cluster is variable enough that a frequency within a given 
pitch cluster might sound harmonic with some pitches in a different pitch cluster, and 
dissonant with others. The gestalt of the piece is generally harmonic with beat patterns 
emerging within different clusters, but moments of dissonance do appear, with dissonance 
being relative to each listener.  
 
While harmonic relationships based on just intonation were used to determine the hertz 
values of the sine waves used in this piece, I don’t know if, or perhaps more specifically, how, 
this system of determining pitches was necessary for the final installation. I could have used 
traditional musical scales (Western or non-Western) or generated frequency values by 
chance operations. This particular approach felt like somewhat of a happy medium between 
the two. I knew that using the fractions used in just intonation systems would yield 
harmonically complex relationships, but I didn’t know what exactly those would be or how 
they would sound. Generating the charts functioned, in many ways, like a piece of conceptual 
art. I came up with a set of rules to follow in order to generate material. Once I had a large set 
of frequencies from which to choose, I worked with them and within the constraint of not 
venturing outside of them, to come up with a group of 21 pitches, one for each speaker, that 
would meet my broader and more nebulous artistic goals.  
 
The sine waves were generated with the programming language Max/MSP, loaded on a Mac 
Mini. The Mac Mini was connected to a PreSonus Quantum 4848 audio interface, which has 
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48 individual outputs. Each sine wave was assigned to a separate audio output of the 
Quantum 4848, with each of the 21 outputs in use connected to a channel on one of eleven 
Lepai LP-2020TI Digital Hi-Fi Audio Mini Class D Stereo Amplifiers. Twenty-one of the 22 
channels of the amplifiers were used, with corresponding signals routed via speaker wire to 
the speakers in the installation. The computer and amplifiers were covered by a simple white 
wooden box in the corner of the room. The speaker wire running between the sculptures and 
the box was covered by taupe-colored floor runners that closely matched the color of the floor 
in the gallery.  
 
The following photographs demonstrate what the sculptures looked like within the Porter 
Faculty Gallery after installation was complete: 
 
Photo 1: Photo of Musicians 
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Photo 2: Second Photo of Musicians 
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❧ 10 ❧ 
Decisions Decisions 
_____________________ 
Form 
 
Visual and musical aesthetics play an important role in this project for multiple reasons, not 
the least of which are creating an environment that invokes mystery, inspires curiosity and 
encourages exploration. Visual aesthetics and presentation can act as a signal that a space 
is worth consideration and contemplation. It is also important to create an environment that 
can be somewhat gentle aurally, so that people are encouraged to spend time in the space. 
Overly dissonant or physically painful sounds may push listeners from the installation and or 
prevent them from engaging with the work in a more meaningful way. Overly pleasant sounds 
may suggest that the crux of the work is in its ability to soothe and may shut down curiosity 
and questioning, which are essential to exploration. 
 
My work, while I am the first to classify it as relating to “sound,” has a strong visual 
component. One thing a strong visual presence does is direct people’s attention. Hiding 
speakers and leaving no visible trace of the sources of sound calls attention to sound through 
the absence of a visual identifier. That is useful in some circumstances, but does not aid me 
in my work. Brewster’s work often takes this form, with perhaps only the loudspeaker visible. 
In Young’s Dream House, the speaker cabinets are large and mostly visible, although it is 
unclear exactly where the sound is emanating from. As previously mentioned, the Dream 
House includes other visual and sensory signifiers that suggest to listeners how they might 
approach the work.  
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I’m interested in the relationships between sound, space and bodies; and the ways in which 
those relationships frame our listening experiences. A room without clear indicators of where 
sound comes from doesn’t necessarily reveal anything to the uninformed listener about what 
is happening and how sound is operating. I want people thinking about sound’s place in a 
space, not merely its presence. As such, it’s useful to give people visual indicators of sound 
sources.  
 
The visual display of the speakers also acts as a signifier to listeners regarding how they 
should behave in the space. My first sine-wave installations were composed primarily, if not 
entirely, of speakers in small wooden baffles hung on the wall. This created a sense that the 
piece was happening “at” the listener. While the sine waves exhibited many of the qualities 
about space that I find interesting, the cue to the listener was that there were correct places 
from which to look, and thus, listen. This feeling was only heightened when all the speakers 
were placed on a single wall. Despite the phenomenological presence of the standing waves 
in the space, the invitation to explore was not clear. 
 
Following iterations came off the wall. Speakers were placed in 6”x1” pine boards, like those 
used in Musicians, but each board contained a single speaker and stood straight in the air, 
rooted in its own a concrete base on the floor. While this form allowed for listeners to wander 
through the space, between the speakers, it did not lead to the type of exploration I had 
hoped. Speakers were placed at different levels, but those close to the ground did not 
encourage investigation. Even speakers placed approximately 36”-40” off the ground inspired 
little curiosity. What’s more, the phenomenological presence of the sine waves in the space 
felt dull, possibly as a result of the speakers occupying too small of a space. Perhaps most 
discouraging of all, these speakers had a visual cohesion and presence that people entering 
felt compelled to read. Some saw them as totems, others as tombstones, others still as 
sentient beings in some kind of alien choir. While there was nothing wrong with these 
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readings, the desire certain listeners had to do so felt like a distraction from what I saw as the 
work’s main thrust. If people were searching for representation or narrative in the visual forms 
of the speakers, they would tie it to the sound in the space in a way that would likely take 
them away from the questions I was interested in posing. 
 
The two sculptures I made next would serve as models for Musicians, as well as appear in 
the installation itself (C and D). Each design was an attempt to inspire listeners to move 
through the space of the installation in particular ways. Sculpture C takes the form of an 
archway made of three planks, a single speaker embedded in each plank. Standing 
underneath the archway, one is immersed in a sonic waterfall of sorts, where the sine waves 
coming through the speakers really come into focus. Since all the speakers are facing 
inwards, only the reflections of the initial sounds project outwards into the space, which 
intensifies them within the archway. Moving out of the archway into the space, one hears 
themselves moving through and into a new space. Sculpture D has two legs of offset heights, 
approximately 36” and 48”, and a 93” plank that runs between them at an angle slightly off 
from parallel to the floor. The long plank has three speakers embedded in it, while there is 
one speaker in the taller of the two legs. The speakers in the long plank face up, inviting 
listeners to lean over them, moving along the length of the sculpture.  
 
Made of the same materials and built with the same methods, the sculptures take different 
forms, but share a visual language. Both their similarity and their difference create a sense of 
a shared environment. The placement of the speakers, in archways or on runways that one 
can follow, leaning over and walking under, invites percipients to move through the space in 
particular ways. In doing so, listeners hopefully begin to notice the ways in which the sound 
changes throughout the space. Some of those changes will be tied directly to visual cues, 
such as the chords underneath the arches or the amplitude of a particular frequency when 
one leans their ear over it, but other parts of the sonic landscape should begin to reveal 
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themselves absent visual clues. In certain spots of the installation, a given frequency will 
come forth louder than the rest, even though the speaker responsible for that frequency is on 
the other side of the room. A slight bend of the knees or turn of the head could create a new 
chord or reveal a new rhythm, as multiple frequencies from the same note cluster interact in 
different ways.  
_____________________ 
Materials 
 
The materials used for this project are simple. While they do not exist in nature, there is no 
simpler form of sound than a sine wave. Using sine waves allows an articulation of the way 
sound waves interact in space that would be difficult to achieve with more complex forms. I 
also believe that they are less likely to carry symbolic meaning for listeners. Using the sound 
of acoustic instruments would quite possibly suggest a relationship between the work and the 
musical cultures associated with those instruments. There is room to continue to grow this 
work and explore sounds beyond sine waves, but like learning to appreciate sushi, it has 
been important for me to start with sound in its simplest form and learn something about how 
it works before moving forward with something more complex.  
 
The materials used for the construction of the sculptures share a lot in common with sine 
waves. They are built out of simple, cheap pine boards. Their price suggests that they’re easy 
to produce, and while they come from nature, they don’t come from it naturally. They are 
manufactured, the product of human intervention. They’re easy to work with and besides 
being sanded, they have not been touched up or modified beyond the cuts and assembling 
clearly visible in their construction. All of the legs of the sculptures are rooted in small 
concrete foundations. The concrete, like the wood, is plain and unfinished. It shares a visual 
language with the wood boards, simple and minimalist. Just as important, it keeps the 
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sculptures from tipping over. Like the boards, it is a simple and common material that is a 
product, not occurring in the natural world.  
 
As addressed earlier, these sculptures are minimalist. And while, like the sine waves, this is 
not completely free from any cultural significance, creating sculptures that move beyond 
minimalist forms without altering the sound of the sine waves in the space would create more 
problems than solutions, leading away from the types of questions I’m hoping people who 
encounter the work will ask. The risk is that people will see the sculptures, focus on the visual 
language and fail to engage with the piece beyond that. I’ve seen it happen, but I think it’s 
better than the alternatives.  
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❧ 11 ❧ 
Community Hears: the Political and Invisible  
 
There were a lot of roads that took me to this work. Roads that included the work of others, 
work I read or experienced, conversations I had. One reason it’s hard to write about your own 
work is the desire to write about all these roads at once, and how you needed to take them all 
to get to this one particular spot. 
 
When I think about Jim, I wonder, “what’s a once?” 
 
When I think about François Bonnet, I think about how all sounds exist within a context. 
 
When I think about Peter Szendy and Roland Barthes, I remember that listening is an act of 
creation. 
 
When I think about the field recording work my research group did with David Dunn, I 
understand how all my hearing is dependent on my perspective and that there are infinite 
perspectives beyond my own. 
 
And when I think about Donald Judd and sushi, I appreciate the importance of starting with 
something simple in order to establish some understanding before moving forward.  
 
And so, what might this all mean? What, beyond the articulation of sound in space, beyond 
the phenomenological sensation of wandering in this sticky web of sound, might lie 
underneath the experience of the work? How do I tie together the onceness of the work, the 
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importance of a sound’s context, the way the experience of sound is situated from a specific 
perspective and listening as an act of creation? 
 
For me, there is one, overarching lesson that can be drawn from this work. It is structural in 
nature, demonstrated in Musicians as a physical manifestation and phenomenological 
presence. It is the way in which even in static, unchanging environments, perspective can 
drastically alter perception, and how applied metaphorically to our social and political lives, 
this is a useful way to challenge hegemonic structures that seek to define the way we 
understand and talk about the world.  
_____________________ 
About a Bench 
 
While I had set up the goal of having the installation finished a few days before the show 
opened, I didn’t actually think I’d do it. I knew it was there as a failsafe, when something 
invariably went wrong along the way. While plenty of things had not gone according to plan, I 
did manage to meet my goal and finish the work with a few days to spare. When John walked 
in, I was picking up some odds and ends, trying to turn the gallery that I had turned into my 
studio, back into a gallery.  
 
“Oh wow, you’re basically done. This looks great.” 
 
“Yup! Just got to clean up mostly, but I’m feeling pretty good. I think it’s done.” 
 
John, trusting, but too smart to take any artist’s word for it, sort of spun around the place, 
looking it over, nodding approvingly when an idea struck him, “You know… have you thought 
about a bench?” He pointed along the wall on the left side of the room. “You could definitely 
put a bench here.” 
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“No.” I replied immediately, even surprising myself a little. 
 
“Because people like to sit, going from gallery to gallery.” 
 
“Exactly.” I agreed. “I don’t want them to sit. For me, the piece relies on their movement. It’s 
about articulating that space. If you put down a bench, it situates a specific place from which 
to listen and I don’t want to do that. There is no correct place and I don’t want to suggest that 
there is. I want people to move through it and disrupt the idea that there’s any particular place 
in the installation that is better or worse to listen to it from.” 
 
“Got it. Absolutely. No bench. I haven’t heard you say it that way before. You know, that’s the 
kind of thing that would be great to include in the wall text, so people understand what’s at 
stake for you. I think people would really appreciate that. Okay, I have to head back over to 
the DARC…”  
 
And just like that, he was spinning out the door, a curatorial dervish.  
 
I never did write that wall text. 
_____________________ 
One Environment, Infinite Understandings 
 
In a world where we can carry devices in our pockets that grant us access to more music 
than we could possibly listen to in a lifetime, entire libraries of audio books and podcast 
collections that grow by the day, it feels like we have more control over our auditory lives than 
ever before. But most choices are distilled into the same results, a pair of earbuds (wireless, 
if you please) or some laptop speakers, your car stereo if you’re on the go. Putting in earbuds 
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as we traverse town by bus or wander through our campuses and office buildings, we’re 
opting out of the wide sonic world around us and tuning in to a stereo production shared by 
many. While this could suggest a sense of community beyond our immediate surroundings, it 
also demonstrates how we willingly opt in to particular, centralized perspectives.  
 
My work doesn’t offer that. There is no bench. There is no correct point of audition, no 
centralized location or privileged perspective from where to hear it. While the sculptures may 
point you in a particular direction, you’ll never arrive at a particular destination. No two people 
can hear Musicians in the same way at the same time. It is always being heard in different 
ways simultaneously. As I’ve asserted, moving around the installation, your perception of the 
piece changes, but it’s not just that that we hear it differently in different locations, it’s that the 
physical presence of sound is different in different locations. As such, the same sonic system, 
still and unchanging, can produce varied effects simultaneously across an environment.  
 
While my interest in this work began as an interest in sound and its relationship to space, my 
critical research has helped me begin to uncover the potential ramifications stemming from 
an embodied, decentralized and exploratory experience of sound. By expanding the points of 
sonification beyond conventional setups, Musicians destabilizes the notion of a single point of 
audition that allows for an experience that is any closer to a true or “objective” experience of 
the work. All points of audition are simultaneously unique and equally well suited to 
understanding.  
 
This type of work, phenomenological and minimalist, can suggest new ways of experiencing, 
and thus understanding, the world around us. I believe there’s something powerful at stake 
about creating listening environments that don’t conform to the expected conditions of 
listening, and that exploring these environments has the potential to suggest new ways of 
being in the world, beyond the boundaries of a given installation. By demonstrating how 
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listening is an act of creation, the work calls to attention the complexity of the world around 
us, the role our own experiences play in shaping our beliefs and the agency we have to shift 
our perspectives and better understand our broader social conditions.  
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❧ 12 ❧ 
What’s a Once Part II: César 
 
A once is often the blink of an eye. But if you’re lucky, it’s much longer than that. A once can 
be sticky, like strawberry ice cream. It may inhabit you before you notice, like cyanide. But if 
it’s cool and sweet and feels like a dream, a once may stretch into the past, like a small boy 
who has found herself trapped with only enough time to think back on how she got there.8 
 
There’s a thing that happens in some movies and fantastical TV shows where the world 
around one character freezes or slows down to a barely perceptible speed, but that character 
remains moving at a speed to which they (and the viewers) are accustomed. This sense of 
frozen time is a once.  
 
If Michael Brewster wished to use time to articulate difference, I wish to use time to create a 
sense of stillness or slow stickiness. To turn a space into an instrument and to give the 
percipient all the time they need to live inside it. To wander freely, to explore and to revisit. To 
feel through it, but not out of it.  
 
And if we’re lucky, in that slow, sticky sound suspended, maybe get to hear an entire sound 
at once. 
 
 
 
 
 
 
 
                                                            
8 “My story, the story of ‘how I became a nun,’ began very early in my life; I had just turned six. The beginning is 
marked by a vivid memory, which I can reconstruct down to the last detail. Before, there is nothing, and after, 
everything is an extension of the same vivid memory, continuous and unbroken, including the intervals of sleep, upto 
the point where I took the veil…” César Aira, How I Became a Nun, trans. Chris Andrews (New York: New Directions, 
2008) 1. 
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